A Gram-stain-negative, rod-shaped bacterium that formed yellow and viscous colonies was isolated from arsenic-contaminated soil of the Jianghan plain, Hubei Province, China, and it was designated 26-35 T . This strain was capable of resisting arsenate and arsenite with MICs of 40 and 20 mM, respectively. The 16S rRNA gene of the novel isolate displayed 96.7-94.2 % sequence similarities to those of other known species of the genus Luteimonas. The respiratory quinone was ubiquinone-8 (Q-8). The DNA G+C content was 71.4 mol%. The predominant cellular fatty acids were iso-C 15 : 0 , iso-C 16 : 0 , iso-C 17 : 0 , iso-C 11 : 0 , iso-C 11 : 0 3-OH and iso-C 17 : 1 !9c. The major polar lipids were diphosphatidylglycerol, phosphatidylethanolamine and phosphatidylglycerol. Phylogenetic and physiological analysis indicated that the isolate represents a novel species of the genus Luteimonas, for which the name Luteimonas arsenica sp. nov. is proposed. The type strain is [26][27][28][29][30][31][32][33][34][35] T (=KCTC 42824 T =CCTCC AB 2014326 T ).
A Gram-stain-negative, rod-shaped bacterium that formed yellow and viscous colonies was isolated from arsenic-contaminated soil of the Jianghan plain, Hubei Province, China, and it was designated 26-35 T . This strain was capable of resisting arsenate and arsenite with MICs of 40 and 20 mM, respectively. The 16S rRNA gene of the novel isolate displayed 96.7-94.2 % sequence similarities to those of other known species of the genus Luteimonas. The respiratory quinone was ubiquinone-8 (Q-8). The DNA G+C content was 71.4 mol%. The predominant cellular fatty acids were iso-C 15 : 0 , iso-C 16 : 0 , iso-C 17 : 0 , iso-C 11 : 0 , iso-C 11 : 0 3-OH and iso-C 17 : 1 !9c. The major polar lipids were diphosphatidylglycerol, phosphatidylethanolamine and phosphatidylglycerol. Phylogenetic and physiological analysis indicated that the isolate represents a novel species of the genus Luteimonas, for which the name Luteimonas arsenica sp. nov. is proposed. The type strain is [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] T (=KCTC 42824 T =CCTCC AB 2014326 T ).
The genus Luteimonas, first described by Finkmann et al. (2000) , is a member of the family Xanthomonadaceae. The type species was designated Luteimonas mephitis. To date, there are 12 recognized species in the genus Luteimonas, including Luteimonas mephitis isolated from a biofilter for waste gas treatment, Luteimonas composti from food waste (Young et al., 2007) , Luteimonas aquatica from freshwater (Chou et al., 2008) , Luteimonas marina from seawater (Baik et al., 2008) , Luteimonas vadosa from seashore sediment (Romanenko et al., 2013) , Luteimonas dalianensis from crude-oil-contaminated seawater, Luteimonas aestuarii from tidal flat sediment (Xin et al., 2014; Roh et al., 2008) , Luteimonas lutimaris from tidal flat (Park et al., 2011) , Luteimonas terricola from hydrocarbon-contaminated soil (Zhang et al., 2010) , Luteimonas cucumeris from cucumber leaf (Sun et al., 2012) , Luteimonas huabeiensis from arsenic-contaminated stratum water (Wu et al., 2013) and Luteimonas abyssi from deep-sea sediment (Fan et al., 2014) . Among these species, L. terricola, L. mephitis, L. dalianensis and L. huabeiensis are capable of reducing petroleum efficiently. Some of these species play irreplaceable roles in the biogeochemical cycles of nitrogen and have potentials to be applied in bioremediation. Bacterial cells from this genus are usually Gram-stainnegative, rod-shaped, non-motile or motile by gliding. They form yellow-or orange-pigmented colonies on agar plates. The respiratory quinone is ubiquinone-8 (Q-8). The DNA G +C content of members of the genus Luteimonas ranges from 64.7 to 72.0 mol%. The genomes of several species of Luteimonas have been sequenced and annotated so far.
Recently, groundwater containing high levels of arsenic was found in Jianghan Plain, central China (Huang et al., 2014) . Our research has focused on exploration of the functions and taxonomy of novel bacteria from the arsenic-contaminated soil in Jianghan Plain. The sampling site was located in Yunmeng County, the central part of Jianghan Plain. The sedimentary soil samples were collected from a depth of 50 m. Approximately 1.0 g of soil samples were suspended in 5.0 ml of 0.85 % (w/v) NaCl solution (Li et al., 2016 (Ao et al., 2014) . The result showed that the strain has high resistance to arsenite and arsenate with MICs of 20 and 40 mM, respectively. Growth of the strain was promoted in the presence of 0.5 mM arsenate.
Genomic DNA of the strain [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] T was isolated using the MiniBEST Bacterial Genomic DNA Extraction Kit version 2.0 (TaKaRa Biotechnology) as described previously . The 16S rRNA gene was amplified by PCR using the primers 27F and 1541R (Artursson & Jansson, 2003) . PCR products were gel purified and sequenced by Genscript. Levels of pairwise 16S rRNA gene sequence similarities were calculated using the Eztaxon-e server (http:// eztaxon-ezbiocloud.net; Kim et al., 2012) . A phylogenetic tree was constructed from the multiple sequence alignment of the 16S rRNA genes of the novel strain and its closely related species from the genus Luteimonas using the neighbour-joining/maximum-likelihood method implemented in MEGA 6.0 as described previously (Saitou & Nei, 1987) . The topology of the tree was evaluated using the bootstrap resampling method based on 1000 replicates. The nucleotide sequence of the 16S rRNA gene of the strain 26-35 T displayed 96.7-94.2 % similarities with those of other known species of the genus Luteimonas. The phylogenetic tree illustrated that the strain 26-35 T was related most closely to Luteimonas terricola BZ92r T ( Fig. 1 and Fig. S1 , available in the online Supplementary Material). This indicates that the novel strain is likely to represent a novel species belonging to the genus Luteimonas.
The housekeeping gene elongation factor G (EF-G) was also used for the phylogenetic analysis (Doolittle, 1999) . It was highly conserved in prokaryotic organisms. A pair of primers, EF-G-26F (5¢-GCAACTTCGGCATCATGG-3¢) and EF-G-974R (5¢-AACGGGTCGGTCATGATCT-3¢), was used to amplify a partial sequence of the EF-G gene (945 bp) from the strain 26-35 T and Luteimonas terricola CGMCC 1.8985 T . A phylogenetic tree was constructed from multiple sequence alignment of the EF-G gene sequences of the strain [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] T and its relatives as described previously (Cammarano et al., 1992) . As shown in Fig. S2 , the result shows that the novel strain was clustered together with recognized species of the genus Luteimonas.
Strain 26-35
T formed circular, yellow, smooth and viscous colonies on the 0.1Â TSB agar plate after incubation at 30 C for 60 h (Fig. S3) . The size and morphology of the bacterial cells were examined by scanning electron microscopy using a Hitachi SU8010 microscope. To test bacterial growth under anaerobic conditions, the isolate was cultured on TSB with resazurin as an indicator of anaerobic conditions in an anaerobic jar filled with nitrogen at 30 C for 1 month (Luo et al., 2012) . The results indicated that it is strictly aerobic. Motility was examined using the hanging drop method (Mackie & McCartney, 1989) . Cells of the strain 26-35
T were Gram-stain-negative, rod-shaped and non-motile. Antibiotic susceptibility tests were performed in duplicate using the filter-paper discs (diameter, 8 mm) on TSB agar amended with ampicillin (10 mg l À1 ), chloramphenicol (100 mg l À1 ), carbenicillin (100 mg l
À1
) and vancomycin (30 mg l À1 ), respectively (Ryu et al., 2008) . The results showed that the strain was resistant to chloramphenicol and vancomycin, but sensitive to ampicillin and carbenicillin.
NaCl tolerance was determined by growing the bacterial cells in 0.1Â TSB medium amended with different concentrations of NaCl (0-10 %, w/v) . Bacterial growth was evaluated at different temperatures (4, 10, 20, 28, 30, 35, 37 and 42 C) . Growth was also evaluated at different pH values (pH 5.0-11.0) that were generated using the buffer systems Na 2 HPO 4 /citric acid (pH 5.0-7.0), Tris/ HCl (pH 8.0-9.0) and Na 2 CO 3 /NaHCO 3 (pH 9.0-11.0) (Shakeela et al., 2015) . The results are shown in Table 1 . Oxidase activity was determined from the oxidation of 1 % p-aminodimethylaniline oxalate. Catalase activity was tested by measuring bubble production after the application of 3 % (v/v) hydrogen peroxide solution. The strain was also tested for hydrolysis of starch (1, w/v), cellulose (0.1 %, w/ v), chitin from crab shells (1 %, w/v), casein (1 %, w/v) and tyrosine (0.5 %, w/v) as described previously (Smibert, 1994) . Other enzyme activities and physiological features were determined using API kits (API 20NE, API 20E, 32 GN and API ZYM) according to the manufacturer's instructions (BioMerieux). As shown in Table 1 , we found that the new isolate differed from its most closely related species Luteimonas terricola in many phenotypic characteristics, including growth conditions, enzymes produced, hydrolysis abilities and assimilable carbon sources.
For analysis of fatty acid methyl esters, the new isolate and its closest related type strain from the genus Luteimonas were cultured on 0.1Â TSB agar plates at 30 C for 72 h. Fatty acid methyl esters were further prepared and analysed using the Sherlock Microbial Identification System (MIDI). A comparison of the fatty acid compositions of the strain [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] T with that of the reference strain is presented in Table 2 . The predominant cellular fatty acids of the strain 26-35 T were iso-C 15 : 0 , iso-C 16 : 0 , iso-C 17 : 0 , iso-C 11 : 0 , iso-C 11 : 0 3-OH and iso-C 17 : 1 !9c, while those of L. terricola CGMCC 1.8985
T were iso-C 15 : 0 , iso-C 17 : 1 !9c, iso-C 11 :0 and iso-C 11: 0 3-OH.
Respiratory quinones were extracted and detected by HPLC as described by Komagata & Suzuki (1987) . The detected respiratory quinone was Q-8. This chemotaxonomic marker is consistent with that of members of the genus Luteimonas. To measure the bacterial DNA G+C content, genomic DNA was extracted and purified as described previously . DNA G+C content was determined using HPLC (UltiMate 3000, Dionex) as described previously (Mesbah et al., 1989) . The DNA G+C content of the strain 26-35 T was 71.4 mol%, which is comparable to those of the recognized species of the genus Luteimonas, for example 64.6 mol% for Luteimonas dalianensis (Xin et al., 2014) and 73.9 mol% for Luteimonas abyssi (Fan et al., 2014).
The polar lipids from the strain were extracted and separated using a standard TLC technique as described previously (Minnikin et al., 1984) . The major polar lipids of the isolate were diphosphatidylglycerol, phosphatidylethanolamine and phosphatidylglycerol (Fig. 2) 
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Luteimonas arsenica (ar.se'ni.ca. N. L.fem. adj. arsenica pertaining to arsenic).
Cells are Gram-stain-negative, strictly aerobic, non-motile, rod-shaped and 6-12 µm long. Colonies on 0.1Â TSB are circular, yellow, viscous, convex and smooth. Growth occurs at 10-42 C, with optimum growth at 30 C; growth on 0.1Â TSB agar at 10 and 42 C is very weak. Growth on 0.1Â TSB agar occurs at pH 5.0-9.0. The strain tolerates 1-5 % (w/v) NaCl. It hydrolyzes gelatin, starch, tyrosine, catalase, ONPG and casein. It weakly hydrolyzes aesculin ferric citrate, but not trisodium citrate. It produces catalase and cytochrome oxidase, but not indole, H 2 S, urease, arginine dihydrolase, lysine decarboxylase or ornithine decarboxylase. It also reduces Characterization of N2O-producing Xanthomonas-like isolates from biofilters as Stenotrophomonas nitritireducens sp. nov., Luteimonas mephitis gen. nov., sp. nov. and Pseudoxanthomonas broegbernensis gen. nov., sp. nov. Int J Syst Evol Microbiol 50 Pt 1, 273-282. 
